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24 (3) SOV/112-57-5-11477 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1957, Nr 5, p 279 (USSR) 
i‘ AUTHOR: Vakhnin, V. M. _ 
TITLE: Physical Meaning of the Anomalous Law of Changing Attenuation With 
Frequency for Mode H, Waves in a Round Waveguide 


(Fizicheskiy smysl anomal'nogo zakona izmeneniya zatukhaniya s chastotoy 
dlya voln tipa H, v kruglom volnovode) 


PERIODICAL: Tr. Mosk. energ. in-ta, 1956, Nr 21, pp 58-61 


ABSTRACT: It is well known that, at variance with the increase of resistive iosses 
with frequency common for all wave modes, resistive losses decrease with 
increase in frequency for mode Hom Waves in axially symmetrical round wave- 
guides. The physical meaning of this effect is associated with the fact that at 
« oo the losses of the current component oriented along the waveguide axis 
are proportional to @! 2, while the losses associated with the transverse 
component, uy73/2, As longitudinal current components are absent in mode 
Hom Waves (unlike in all other rnodes), the losses decrease with increase in 

frequency. 
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107-57-6-19/57 
_ AUTHOR: Vakhnin, V.__ 


TITLE: Artificial Satellites of the Earth (memo for radio amateur monitors) 
(Iskusstvennyye sputniki zemli. Spravka dlya radiolyubiteley -nablyudateley) 


’ PERIODICAL: Radio, 1957, Nr 6, pp 14-17 (USSR) 


ABSTRACT: The article presents information necessary for radio amateurs about 
artificial Earth satellites and also some data about the influence of satellite 
flight on the nature of signals received from it. The conditions of launching of 
a satellite, the orbit, and the elements of orbit, including perigee, apogee, 
orbit inclination, etc., are explained in some detail. The belt of radio obser- 
vation of a satellite is discussed. The Soviet satellite is expected to make 
about sixteen circles around the Earth in 24 hours. Its orbit orientation is 
such that practically any radio monitor living in a populated area of the Earth 
will be able to observe the satellite twice or at least once aday. The satellite 
will rotate around its own axis at the rate of a few revolutions per minute. 
These rotations may cause fading because sometimes, the plane of the satellite 
antennas may happen to be perpendicular to the direction of polarization of a 
receiving antenna. Ordinary fading due to multipath arrival of radio waves to 
the receiver will also take place. There will be, also, a special fading caused 
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Artificial Satellites of the Earth (memo for radio amateur monitors) 


by reflection of radio waves from the Earth's surface. Doppler effect is ex- 
plained in detail. Satellite reappearance the next day may be shifted in time 
for one hour or more due to the geophysical shift of the inclined orbit. It is 
extremely important that radio amateurs record on tape signals from the satel- 
lite and also the precise time of the signal. The 40 MC signal is more impor- 


tant for orbit determination as it is less distorted in passing through the iono- 
sphere. 


There are nine figures. 
AVAILABLE: Library of Congress 
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AUTHORS +¥ekhnis;—Fh—i,_ and Shmaonov, Tf. A. 
TITLE: Reduction of the Heating Time in Indirectly Heated Cathodes 


(Sokrashcheniye vremeni progreva katodovy s kusvennym 
podogrevom 


PERIODICAL: Radiotekhnika i elektronika, 1958, Vol 3, Nr 7, 
pp 966-967 (USSR) : 


ABSTRACT: The process of heating the cathodes in thermionic tubes was 
speeded-up by switching-in heater voltages up to % times 
higher than the nominal supply. The duration of the over- 
voltage was of the order of 3-4 sec, after which the tubes 
were supplied with the normal current. It was found that 
by this method the tubes were fully switched on in about 15 
to 20 sec. Some of the experimental results are jllustrated 
in the oscillograms of Figs.l and 2, Curve L in Fig.2 shows 
the heater voltage (12.6 and 6.3 V) as a function of time, 
Curve 2 represents the heater current and Curve 3 shows the 
anode current. Fig.2 shows the behaviour of a multivibrator 
and an audio-oscillator upon switching on the heater over~ 
voltage and the normal voltage. It was found that the norual 
Soviet receiving tubes could be switched on (in the above 
manner) up to 1500 times without impairing their performance. 

a 1/2 The majority of the tubes could stand 15 000 switchings om. 
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Reduction of the Heating Time in Indirectly Heated Cathodes 


but some developed heater-cathode shorts after 5000 opera‘-- 
jons, The authors express their thanks to 0, K. Dimitriyey 
and V. N. Orlov for carryin.; out the experiments. 


SUBMITTED: September 5, 1957. 


1. Cathodes (Electron tubes)--Heating 2. Electron tube heaters--Perr 
formance 
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Using the anticipation method in observing an artificial satellite. 
Isk, sput. zem. no.3247-53 '59. (MIRA 12:12) 
(Artificial satellites) 
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G31YUO s/020/60/1 35/006/010/037 
BO19/BO 
2b. 1410 as 
AUTHORS: 


Vakhnin, V. Mey and Skuridin, G. A. 


TITLE: A Possible Trapping Mechanism of Charged Particles in a 
Magnetic Field 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6, ; 
pp. 1354-1357 Y 


TEXT: The equation of motion for a charged particle moving in the equato- 


2 12 Py 2 
rial plane of a magnetic dipole is given a6: § + 20 SE - S. (6). If 
Gags 


+ 
the loss in kinetic energy of the particle is neglected, the coefficient 


am YeM/mve (M - magnetic moment of the dipole) will be constant. When a 
particle travels in a magnetic field, however, a radiation occurs, which 
decreases the kinetic energy, and at low energy toes it may be assumed 
that Av/v ¥ -24a/a (7). The authors analyze (6) and, for this purpose, go 
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A Possible Trapping Mechanism of Charged $/020/60/135/006/010/037 
Particles in a Magnetic Field BO19/B056 


over to the phase space with the coordinates w « p/a and u «= a/* The 


Cwatt 
W u 1 + (u/w 
differential equation du/dw » aot ee is obtained. An 


uw 
analysis of the phase curves with respect to the isoclinal lines of this 
differential equation is carried out. Schematical representations of the 
changes in the direction of motion of the phase point are shown. These 
changes are caused by the loss in kinetic energy. Herefrom, conclusions 
are drawn as to the motion of the particle. The authors briefly deal with 
the three-dimensional case in which a particle does not incide in the 
equatorial plane, but arbitrarily. In this case the phase space is four- 
dimensional: u, w, %, av/dyp, where } is the meridian angle. From the in- 
vestigation it follows that for any distance there exists a critical 
velocity at which the energy loss leads to the trapping of the particle. 
The authors finally state that this trapping mechanism is not the only one. 
There are 3 figures and 5 Soviet references. 


PRESENTED: July 11, 1960, by A. Yu. Ishlinskiy, Academician 
SUBMITTED: June 23, 1960 
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E470 
AUTHOR: Vakhnin, v.i. 
TITLE: RBifects of the orbital motion of the earth on 
radio mensurenent:s. of range and. velocity in cosmic 
space 
SOURCE: jkademiya nauk SSSR. Iskusstvennyye sputniki. Zemli- 
no.13. Koscow, 1962, 61-66 
TEXT : In raid mengurements over distances of several 
astronomical units, each observed object is located at some arbi- , 


trary point of "the ellipsoid of all allowed positions" of the x 


object Sg defined by 
L= Ly + Lo = Vol = const 
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Effects of the orbital motion of... 


where L , Lo are the paths of the radio signal from the transmitter 

to the object, and from the object to the receiver, respectively; 

LT is the delay time required by the signal to cover the entire 

path Loiv,is the speed of propagation of the signal in interplane- ix 
tary space, equal to the speed of light in vacuum. The semi-major : 
rary Sreene ellipsoid or revolution Sy is a =+ye4= Leand the 
eccentricity is given by @ = Ve/y, where vp is the velocity of the 
earth in an inertinl frome of reference with the sun at rest. The 
velocity of the cosmic object along the normal to S (aj.l other 
components of the actual velocity remaining undetermined) is given 


by. vu o£ ve dh (1 ~¥- (058) /(\- YE cosm) t Vz casi t+ RK Gop sind 

where is the angle between Vg ‘and Lo, w—the angle between the 

netunl velocity vector Vo and Lo, €-the angle between vg and the 

normal to $, R-the distnnce from the center of $ to the object, 


Card 2/3 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858410012-1" 


"APPROVED FOR RELEASE: 08/31/2001 


ss ! is "ELSE STE e 
a : : CUE TES SS: bp tp Baer ernrenoeee  ~ 


nines 


$/560/62/000/01 3/001/009 
1046/1246 
effects of the orbital motion ofess 


é -the angle between R and the normal to 3,1 g-the anguler_velo- 
city of the earth's annucl motion. Here OF (RSeesing ) < 10-11R is 
the correct lon for the curvilinear trajectory of the measuring 
station. The drivative av /dt is the quotient (%,-1)/at , where 
T1,T2 are the delay times for simals separated by 4 small time 
interval Ot. The obvious approximate formulas for the range and 
the radial velocity of the object ; . as 
Qoz Lo, = Vet A Vaz 4 /dt = # dv E 

differ from the exact formulns above by at ‘most the relativistic 


correction 4/ A~ (YONG wiich is small and comparable with other 
inevitable errors, $ ch ms the inneccuracy in the speed of light in 
vacuum and failure to sliow for the effects of the interplanetary 
medium on propagetion ot th signal. There are 3 figures. 


‘SUBMITED: March 29, 1961 
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ACCESSION NR: AP400962} s /0293/63/001/003/0414/0435 


AUTHOR: velinin, mle Hes Sluridin, Ge Ao; Shvachmov, Ie Ne 
PITLE : The nigvenant of ease particles in the field of a magnetic dipole, 
considering energy dissipation 


SOURCE: Kosmicheskiye issledoveniya, v. 1, no. 3, 1965, 414-435 


TOPIC TAGS: mognetic dipole, magnetism, charged particle, charged particle 
motion, magnetic field, energy dissipation 


ABSTRACT: ‘The authors heve analyzed the movement of charged particles in a ’ 
magnetic field by the phase plane method both in a conservative approximation and 
with consideration of losses of their Iinetic energy due to radiation, thus pro- 
viding a qualitative picture of the influence of kinetic energy icsses on the par- 
ticle trajectory. These losses were considered in the form of small dissipation 
perturbations of the conservative approximation. The authors succeeded in demo- 
strating the existence of certain critical trajectories, at which particle seizure 
by the magnetic field occurs at arbitrarily small energy losses. (It is obvious 
that at small, but finite, energy losses, seizure may also occur in the case of 
other trajectories » close "to eritical. ) "me phase plane method was found to be 
parpicularly convenient when studying the movement of the particle in a canplex 
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field, containing a dipolar and hanogeneous (external) canponent. The authors 
considered conservative appraciretions and their dissipation perturbations for 
three idealized situations: a) magnetic dipole with no external magnetic ficld 
present; b>) magnetic dipole in space with wmifon magnetic field parallel to the 
magnetization vector of the dipole's magnetic field and located in its equatorial 

- plane; ond c) magnetic dipole in space with uniform magnetic field antiparallel to 
the magnetization vector of the dipole's magnetic field ond located in its 

. eauntorial plane. The analysis was conducted in the meqnetic plane of the dipole. 
In the first case (movement of a charged particle in the field of a magnetic di- 
pole in the absence of an external magnetic field) y the differential eauation for 
the "phase trajectory” of the motion of the charged particle was discussed. Fol- 


lowing this, “isoclines" and a "field of directions" were cmstructed in the phase 
plane in s conservative appro:imation. Phase trajectory behavior was considered 
at lerge and small values of u and w, as well as the trajectories of charged 
particles in a magnetic field which correspond to the phase trajectories, both 
with ond without consideration of energy dissipation. With few exceptions, this 
+reatment was also followed in the case of the other two ideal hypotheses. Orige 
arte has: 19 figures and 43 formulas. 


ASSOCIATION: none 
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ACCESSION NR: AP4034802 


i AUTHOR: Vakhnin, V. M. 


LTD ECE NEC 
ITLEs Evolution of the circular orbit of e satellite of the terrestriel spherold 


«+ 


SOURCE: Kosmicheskiye Issledovaniya, v. 2, no. 2, 1964, 296-303 


| TOPIC TAGS: artificial satellite, artificial satellite circular orbit, artificial | 
i satellite orbit, artificial satellite orbital element { 


<0 ern an A RT 


ABSTRACT: Circular orbits are desirable for certain types of artificial satel- i 
lites, but such an orbit usually cannot be achieved in a noncentral gravitational 
field and the character of a circular satellite orbit has been insufficiently 
studied. In this paper, the author analyzes solutions of equations In osculating 
elements, determined by means of the small parameter (£) method to find analytical 
relationships describing the perturbed motion of an artifictal satellite under the 
influence of the second zonal spherical harmonic of the earth's gravitational po- 
tential. The derived equations are used for # qualitative Investigation of the 
form and position of circular and almost circular osculating satellite orbits. The 
solutions cen be of Interest In comput lng the trajectories of perturbed motion of 

| an artificial satellite. The paper consists of the following sections: | =- Solu- 
| ign of ;gguations In osculeting elements by the smel! paremeter method; 2 - Charac- 
(es ; ts weal, ae eps ow /ssleass «ip Susitesiere vedanta ea! E ; 
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teristic orbital inclinations of satellite circular orbits; 3 - Properties of os- 
‘culating orbits; 4 = Extremal satellite Positions; 5 = Change In initial conditions 
Influence of quast-secular part; 6 - Osculating nearly circular satellite orbit. | 
"The author wishes to thank M. 0. Kislik, 0. Ye. Okhotsimskily and W. N. Molseyev |. 
for discussions of the results and V. D. Slesareva, who made many of the computa= | 
tions. He also expresses thanks to A. A. Orlov and f. Ve. Saebushkina who read the 
‘manuscript and made valuable comments''. Orig. art. has: 30 formuies, 12 figures 
‘| and | table. . toc Sco a Be 
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TITLE: On the nature of radio noise radiation ‘from the surface of Venus “’ 2 


ad 


53 


ORG: none J 6 


SOURCE: Kosmicheskiye issledovaniys, v- 3, no. 6, 1965, 917-926 


TOPIC TAGS: Venus planet, cosmic radiation, cosmic radiation energy, gas discharge, 
radio astronony 


| 

| ABSTRACT: The increased level of radiowave radiation from Venus (600--700K) may be 

| | explained as "quiescent" or "glow" discharges in the upper atmosphere, creating & gain 
in radiated noise 200--300K above normal thermal radiation. Two hypetheses are 
advanced in explanation of the phenomenon: 1) the radiation comes from the surface of 
the planet which is heated by means of the "hotbed" effect in the atmosphere (see C. 
Sagan, Science, 133, No. 3456, 1961), and 2) the radiation is created by the motion of 
charged particles in heated and extremely rarefied layers of the Venusian ionosphere 
(c. Sagan, op. cit. and D. E. Jones. "Planet", Space Science 5, No. 2, 1961). A 
review of some of the literature pertaining to the atuly of the same problem is givens; & 4 
The authors present and discuss some of the data obtained during the operation of the i 

| Mariner-2 satellite. It is felt that the Mariner data are insufficient in detail. 
| “| Seweral reasons are given in demonstrating that neither the hotbed nor the ionosphere 
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hypothesis is completely sound on a theoretical basis. It is proposed that solar 

energy is transformed into radio noise by two means: ordinary hot body radiation and 

glow discharge radiation. The solar heat energy goes through a sequence of atmos- 

pheric flow energy, atmospheric electrical currents, and finally gaseous discharge 

| redio noise. The surface temperature of Venus and the temperature charactariatio of 
‘| the radio noise are related in context with the authora' hypothesis. Supporting data 
_on observed gas discharges from experiments arv given. Orig. art. has: 3 figures and 


| 10 equations. 
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| AUTHOR: Vakhnin, V. M. (Candidate of physico-mathematical sciences); Lebedinski 
A. I. (Professor) 


ORG: none 
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TITLE: Radio noise and the temperature on Venus 
SOURCE: Zemlya i vselennaya, no. 1, 1966, 79-81 
TOPIC T4GS: radio noise, Venus probe, space temperature, glow discharge, rarefied gas 


ABSTRACT: The use of radio signals emitted by Venus to study its surface temperature | 
is discussed. A theoretical explanation of Venus' apparently high temperature surface! 
(considering the "hot house effect", the ionospheric hypothesis and the contradiction | 
of this nypothesis by the peculiarities of radio signals emitted from Venus) is present- 
ed. The electric glow discharge in rarefied gases in relation to the very slow speed | 
with which the planet Venus rotates around its axis and the possible existence of high! 
velocity global breezes which do not create disturbances are considered. It is propos- 
ed that the atmospheric current going through the upper layers of the atmosphere of the— 
planet Yenus creates a continuous glow discharge resulting in powerful radio noise and! 

a low cu.:rce of luminescence. The proposed explanation is substantiated by experiment+ 
al data and can be explained theoretically. If this interpretation is correct, then ae 
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the surface temperature of Venus would be between 50- : 


ane 60°C. Orig. art. has: 3 figures 
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AUTHOR: Vakhnin, V. M.3; Zmiyevskaya, G.I. 


ORG: none . 
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TITLE: Stratified and faceted forms in panoramas obtained by the Luna- 
station 


sone AN SSSR. Doklady, v. 170, no. 3, 1966, 560 and insert facing 
p. 560 

LumAR. PHOTOBRAPHY, SPACE STNTIONM, 
TOPIC TAGS: alupar surface, moon, lunar study, lunar station/ Luna~9 


SPACE STATO 

ADSYRACT: The complicated ptructures of characteristic and repeated 
forms of the lunar surface’on panoramic pictures obtained by the 
Soviet Lunar station "Luna-9" are described. Among these are forms 
which can be characterized as complex polyhedrons consisting of small 
flat regions. In many places on photographs the boundary between 
the light and the shadow consists of straight lines cast by objects 
with straight and flat faces. The first figure in the text shows the 
blocked structure formed by polyhedrons, The second figure contains 
several stratified structures which are bordered by two parallel and 
nearly, vertical faces of large dimensions. Both ends of these struc- 
tures have an irregular shape, but in many cases show indented surfaces. 
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The strata were estimated to be 0.8--1.5 em thick, The third figure 
shows a part of the first figure with a prominent rock having an in- 
dented surface and funnel-shaped pits, The other part of t’2 fragment 
consists of rocks with indented surfaces and irregularly shaped sides, 
Based on the lunar photographs, it is concluded that the lunar surface 
consists of many stratified rocks, Orig. art. has: 3 figures. 
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Subject ; USSR/Engineering 

Card 1/1 Pub. 11 - 3/13 

Authors : Kasatkin, B. s., N. I. Kakhovskiy, and Yu. N. Vakhnin 

Title Carbon dioxide welding of alloyed steels 

Periodical Avtom. svare, 5: 19-21, My 1956 

Abstract The authors describe the results of experiments in the 
development of suitable electrodes for carbon dioxide 
welding of alloyed steels and present data on the 
powdered electrode wires as most adaptable to the pur- 
pose. Three graphs and 1 table; 2 Russian references 
(1955) and 1 German reference (1956). 

Institution : Electrowelding Institute im. Paton. 

Submitted : No date 
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AUTHORS ; Kasutkin, B.S., and VAKHNIN, Yu..u. 
TITLEs Welding Heat Resistant 2OUrME.Stesi i rotr. Dioxia- |, 
(Svarka v srede uglekislogo eplouetoychivse-stald 20 KhMr) 


PERIODICAL;  Avtomaticheskaya svarka | yy 3. (958, pp 3-3! (ussR) 


ABSTRACT The described technology <f welding 20KEMF 
dioxide was developed by the Institute of 
the request of the Kharkevskiy Turbinsyy 
Turbine Plant) and the Bryanskiy Mashn>s 
(Bryansk Machine Building Plant). Infcrma . 
on experiments and results of tests, The foliaw 
clusions were mada; Welding of heat resistan- 3 
in carton dicxide can be successfully perfcrmed with SR2° 
wires of the following compzsition: 1) powder wires cortais. 
ing up to 0.14% 0, 1.7 t> 2.0% Mn, 0,A te 9.9% S, WH 4), 
1.1% Cr, 0.5 ts 0.6% Mo, 9.2 te 1% V. 8 and Pat cua 
9.3% each: 2) metallic wires containing .p os. O09 
to 1.8% Mn, 0.6 t: 0.8% S:, O28 -- 16% Or, 
C.2 to 0.3% V, S and P nz* ~ver 0.93% ea-iy 


of the heat treatment ix ale, descritei, 


The article contains 6 fables, ° figure, 2 graph. ax: 
Soviet references, 
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AUTHORS: Yasatkin, B.3:; Kareta, NeLe, Vakhnin, Yu-H-, and German, S.!- 
TITLE: The "White" Band .n "15Kh1MLE" Grade Welded Joints ("Belaya” 


poloska v svarnykh soyedineniyakh iz stali 15Kh1M1F) 
PERIODICAL: Avtomaticheskaya svarka, 1958, Nr 12, pp 12-16 (USSR) 


ABSTRACT: Tests were carriec out for the purvose of determining the 
origin of the so-called "white" band in weld joints near 
seams which are subjected to various structural deformations, 

particularly noticeable in atching with nitric acid. Jt was 
stated that the white strip formation depends on residual 
plastic deformations in heat zones below the Ac, point. The 
white strip metal has a deformed crystalline lattice and an 
increased carbon and nitrogen content in the solid solution. 
The formation of the white bend and ageing zone are of a 
similar nature, depending mainly on residual plastic de- 
formation and not on the high cooling rate from temperatures 
below Ac,» 

There are 3 sets of microphotos,2 tables and 6 Soviet re- 
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The "White" Strip in "15KhlM1F" Grade Steel Joints S0V/125-58-12-2/13 

ASSOCIATIONS: Inatitut elektrosvarki imeni Ye.0. Patona (Institute of 
Blectric Welding ineni Ye.0. Paton). Khar'kovskiy turbin- 
nyy zavod imeni Kirova (The Kharkov Turbine Plant imeni 
Kirov) 


SUBMITTED: August 21, 1958 
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AUTHORS: Lakomskiy, V.I., and Vakhnin, Yu.N. 
TITLE: The Influence of the Moisture Content of CO, on the 


Hydrogen Content in the Metal of a Seam 


PERIODICAL: Avtomaticheskaya svarka, 1959, Nr 8, pp 85-89 (USSR) 


ABSTRACT: This article deals with moisture in gas bags contain- 
ing carbonic gas, and the eftects of this moisture on 
the hydrogen content of seam metal welded with this 
gas. It is stated that gas bags with carbon dioxide 
often contain up to 400-500 g of water in a free state 
which remains in the bags due to insufficient emptying 
of them after washing. An experimental check has shown 
that the moisture of the (CO gas increases more than 
3 times for a change in presSure in the gas bag from 
50 to 5 atmospheres (Table 1). Moisture of the gas 
was measured by the absorption method, described, Pour- 
ing off the water or using a drying agent (silica gel) 
produced similar results (Pig 1). For a sharp reduction 
in moisture of C02 the bags should be carefully 

Card 1/5 dried out after washing, in which case the moisture of 
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the gas in the bag is insignificantly small, and is 
not a function of gas pressure. It has been shown 
/Refs 6 and 7/ that during gas-electric welding in a 
carbonic gas medium the hydrogen content of the seam 
is, greater with an increase in the moisture of the 
gas; carbonic gas with a low dew point (low moisture 
content) is recommended. Samples for determination of 
hydrogen content were turned from a cylinder which 
was fused to a plate of Kh18N9T steel 10 mm thick using 
austenitic wire type Kh18N9T, 2 mm in diameter. Weld- 
ing conditions: I (welding) = 240 A, E = 26-27 V, 
welding speed = 16 m/hr, using DC current, reverse 
polarity; the wire was fed at 228 m/hr, gas at 1000 
1/hr. Hydrogen content was determined by a vacuum 
heating method at 800 degree. In the basic metal 5.5 
m1/100 g, and in the wire 5.0 ml/100 g of hydrogen 
were detected. The influence of the moisture of the 
gas on the hydrogen content in the sean, established 
Card 2/5 for austenitic steel type Kh18N9T, was checked by weld- 
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ing low-carbon steel $t.3 kp with Sv-10GS wire. Hy- 
drogen content as a function of moisture was deter- 
mined (Fig 2 and Table 2). It was found that hydrogen 
content in the seam metal with gas-electric welding 
is in direct relation to the moisture of the gas. To 
stimulate the formation of pores in the seam metal at 
an increased moisture level, experiments were carried 
out on angle seams under the following welding condi- 
tions: 1 (welding) = 320 A, B= 28-30 V, welding speed 
= 18 m/hr, using DC current, reverse polarity, and a 
as flow rate of 4000 1/hnr. At a moisture content 
eae) of 1.92 g/m? and a hydrogen content of 4.7 m1/ 
100 g, Single pores were observed in the seam; with a 
moisture content of 15 g/m, corresponding to a hydro- 
gen concentration of 5.5 m1/100 g, the seam was full 
of pores. In addition, the higher the concentration 
of hydrogen in the seam, the greater the area of macro- 
crystalline fracture. Experiments were carried out 
Card 3/5 to determine the chemical composition of the gas phase 
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in the arc zone during gas-electric welding of Khis8Nngt 
steel. A semi-micro-gas analyzer, constructed at the 
Institut elektrosvarki imeni Ye.0, Patona (Institute 

of Electric Welding imeni Ye.0. Paton), permitting 
analysis of gas samples of 1-3 ml, was used. Selected 
samples vi steel, welded in a carbonic gas medium, 
dried by silica gel, containe¢ 5-8% H,, 58-65% CO, and 
27-37% CO,. With an increase in the ‘ moisture of the 
gas, the fontent of hydrogen in the atmosphere surround- 
ing the arc increases. A single case was observed in 
which hydrogen reached 57%; a larger number of pores 
were found in the fused metal. In conclusion it is 
noted that silica gel is a sufficiently effective dry- 
ing agent for carbonic gas, especially at low pressures. 
There are 2 graphs, 2 tables and 7 references, 6 of 
which are Soviet and 1 English. 
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ASSOCIATION: Ordena trudovogo krasnogo gnameni - Institut elektro- 
svarki imeni Ye.0. Patona (Order of the Red Banner of 
Labor - Institute of Electric Welding imeni Ye.0. 
Paton) AN USSR (AS Ukr SSR) 


SUBMITTED: May 7, 1959 
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AUTHORS: Kasatkin, B.S-; Candidate of Technical Sciences, and 
Vakhnin, Yu.N., Engineer 


TITLE: Automatic Carbon Dioxide Shielded Are Weld2ne of Steel 
15KhiM1F 


PERIODICAL: Avtomaticheskaya gvarka, 1959; Nr li, pp 13-23 ( 


ABSTRACT: Chrome-molybdenum-vanadium gieel 15KnIMLF is wide 
used in steam-turbines. It has a high fiuidity iim 
(33-32 ke/mm2); its limit of lasting durability 

5700C during 100,000 hours je 8.6-9.2 Ke/mms: % 
Limit - 5.0 wg /mm2 at 57900. “hen Welding, 2% 
commended to preliminarily heat rt up to 40000, 
process of austenite devomposition in thit stee 
kes a comparatively long period 5¢ time. In th 
cle, carbon dioxide shieided arc welding appii 
steel 15Kh1M1F is described. The welding was perfory 
ed by reverse polarity direct curren’. Conditions of 
welding were: Gurrent intensity - 400-350 anp? are 

Card 1/3 voltage — 28-30 volt: electrode feed speed - 18 eg 
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Automatic Garbon Dioxide Shielded Arc Welding of 


hour. Experimental, powder 
chemical compositions were 
des 
/1/ B.S. Kasatkin, N.I. 
WAutomatic Welding of Heat 
Carbon Dioxide Atmosphere" 


M. Ponizovtsev "Automatic 


Steel 2OKhMA in Carbon Dioxide 
in "Svarochnoye proizvodstvo", 


Kasatkin and Yu.N. Vakhnin 


the following scientific literature was 
Kaxkhovskiy, and Yu.N. Vakhnin 
“Resistant Steei 15KhMA.in 
»_published in "Avtomatiches- 
kaya svarka", Nr 3, 19575 £2 
Welding of Heat-Resistant 
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wire electrodes of different 
used. When selecting .electro- 
consulted: 


N.i. Kakhovskiy and A. 


Atnosphere", published 
Nr 2, 1958; £2/ B.S. 


"Welding of Heat-Resistant 


Steel 2ZOKhMF in Carbon Dioxide Atmosphere", published 


in "Avtomaticheskaya svarka", 
N.I. Kakhovskiy and Yu.N. 


satkin, 


Nr 3, 1958; / 4/7 B.S. Ka- 
Vakhnin " On the Que- 


stion of Welding High-Alloy Steel in Carcon Dioxide At- 
mosphere", published .jn NAytomaticheskaya svarka", Mr 


5, 1956. Research of 
permitted establishing its 


Cara 2/3 tion: not over 0.1% ©; 


weld obtained on steel L5Kh1MLF 


optimum chemical composi- 


0.85-1% Mn; 0.3-0.4% Si; pig 
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Automatic Carbon Dioxide Shielded Are Welding of Steel 15KniMIF 


1.5% Cr; 0.9-1.2% Mo; 0.3-0.4% V; not over 0.03% of 
each S and P. Mechanical properties of weld metal are 
given in Tadle 1. On the basis of numerous experiments 
the following conclusions were drawn: 1) Welding heat- 
resistant perlite steel 15KhiM1F can be done by car- 
bon dioxide shielded arc with the application of spe- 
cial electrode wires; the welds obtained possess me- 
chanical properties similar to those of the base metai; 
lasting durability and the creep limit of weld metal 
are not lower than those in steel 15Kh1MIF* 2) Weided 
joints have stable properties and structure at temper- 
atures 570-620°9C. There are 3 graphs, 5 tables, 4 pho- 
tographs and 6 Soviet references. 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektros- 
varki imeni Ye.0. Patona AN USSR (Order of the Red Ban- 
ner of Labor Institute of Electric Welding imeni Ye.0. 
Paton AS UkrSSR) 


SUBMITTED: April 13, 1959 
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AUTHORS: Kasatkin, B.8., and Vakhnin, Yu.M. 

TITLE: cO,-shielded welding of 34KhM steel and its joints to E1415 steel 
43 - 

PERIODICAL: Avtomaticheskaya svarka, no. 11, 1960, 62-66 


TEXT; The two steel grades 34XM (34KhM) meh (B1415) are often used 


Ni | iS} | P 


0.5 0.035 {0.030 


BI415 | 0.164€0.4/0.25- 0,60- |0.30 <0.5 0.030 |0.0355 
-0.60 -0.85 |-0.5 


The recommended heat treatment consists in quenching at 750-870°C and temper 
ing at 630-640°C for 34KhM; annealing at 950-960°C, normalization at 1050- ° 


Cara 1/3 


for steam turbines. Their composition (in %) is: 
Mo 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858410012-1" 


RE Ty 


APPROVED FOR RELEASE: 08/31/2001 


e, sates pay, 
4 x spe Sims AS ER UARENEAS NOTED ween 


Bea ea 


21916 


§/125/60/000/01 4/011/016 
c0,-shielded welding of 34KhM steel.-- A161/A133 \ 


4100°C, quenching at 4020-1050°C in oil, and tempering ir 660-680 C for EI- 
415. The Electric Welding Institute im.Paton has obtained welded joints with 
high mechanical properties in 24-26 mn deep base metal by preliminary and 
simultaneous heating to 350°C, welding in 10-12 passes withCg -08 XPCMDA 
(Sv-O8KhGSMFA) welding wire of 2 mn diameter and 3 mm powder wire, 350-370 
amp and 28-30 volt current, and 16 m/h welding speed. The hardness of the 
joints after tempering at 640° was 490-270 HB, and this tempering semper ature 
was chosen for poth kinds of joints. The fatigue strength of the weld metal 
was higher than required by the specifications aga approached that of base 
metal. The endurance Limit at 480° was 20 kg/mm* and. met the requirements 
for34KbM steel. fhe following conclusions are made? 1) c0,-shielded arc wld- 
ing can be used for joints of 34KhM steel and unions of the 34KhM and E1415 
steel grades. The new technology ensures properties near the 34KhM base me~ 
tal in weld metal and welded joints. Welded joints have a high endurance 
Limit at 4g0° and e high fatigue strength. 2) TheCg -0BXPCMPA (Sv-O8KhG SUPA) 
electrode wire according toUMTY UHKHYM 166-59 (ChuT0-TsNIIChM 166+59) spe- 
cifications is recommended for joints of 34KhM steel and unions between the 
34KhM and BI415 steels. There are 3 figures and 5 Soviet references. 
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0.Patona AN USSR ("Order of the Red Banner of Labor" Electric 
Welding Institute im.Ye.0,Paton of the Academy of Sciences of 


the Ukrainskaya SSR 
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TITLE: An Input Device for 4 Radiospectroscope (vkhodnoye ustrcey- 
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PERIODICAL: Byulleten' izobreteniy, 1958, Ur 6, p 89 (USSR) 


ABSTRACT: Class 42h, 20). Nr 113438 (57475€ of 11 Jun 1957). Sub- 
mitted to the bommittee for Inventions and Discoveries at 
the Ministers Council of USSR: An input device increasing 

the sensitivity of a rpadioapectroscope, in the form of two 
resonators connected by 4n aperture in the dividing wall; 
the shape and the dimensions of thea aperture so chosen that 
the oscillations of one resonator sannot excite oscillations 
in the other in the absence of the substance under exemin- 
ation absorbing high-frequency radiation and placed in ons 
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E073/E335 
AUTHORS: Kolontsova, Ye-V., Krokhina, A.I. and Vakhomchik, L-P. 
TITLE: Selective etchings of aluminium crystals 
PERIODICAL:  Kristallografiya, v. 7, no» 1, 1962, 152 - 153 
TEXT: The concentration of chemically-produced etch 


patterns depends on the method of growing the crystal, its 

purity and the orientation of the etched surface of the crystal. 
According to Braun et al (Ref. 8: Philos. Mag., 3, 35; 1312-1317, 
1958), the maximum is achieved for surfaces of the type 1h : 
Defects in the structure of the crystal, which arise during wa 
deformation, are not detected by this method of etching: the l 
distribution of etch pits and their concentration is about equal 

on a polished surface of a crystal in the deformed and in the 
non<-deformed states. On the basis of results of layer-by-layer 
etching and data published in the literature, it is concluded 

that without special ageing treatment of the investigated 

crystal the etching agent of Lacombe, Beaujard and Wyon will 

reveal distortions in the crystal structure which occurred during 
growth; accumulations of dislocations corresponding to 
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boundaries of disorientated sections of the crystal can be 

reliably detected- Ageing undoubtedly changes the substructure 

of the investigated crystal and this is highly undesirable when 
studying the influence of deformation or irradiation on the 
structure of the crystal. Therefore, the authors have attempted Zz 
to find methods of etching which will reveal "fresh" defects> ~ 
Observations have shown that electrolytic and ion-bombardment 
etching reveal "fresh" dislocations arising in the crystal 

during the process of deformation by shear. This is illustrated 

in microphotographs of aluminium single crystals which show that 
the slip traces appear in specimens etched by means of an 
electrolyte as well as in repolished specimens that have “een 
subsequently etched by ion bombardment. Details are gi-er on 

the conditions of electrolytic and ion-bombardment etching in 

the applied experiments. There is 1 figure. 
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phase with tho vibrations botwoon noighboring profiles. Solutions were obtained in 
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THERMAL TREATMENT OF METALS - Symposium of Conference 

obrabotka metallov, materialy konferentsii) (p. 313-323), see AID 223-11 
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[¥, 100 My] £021/E406 
AUTHORS: Kreymer, G.S., Vakhovskaya, M.R. and Baranov, A.I. 5 
TITLE: Strength, Toughness and Hardness of Two-Phased_Cermet 


.\ Titanium Carbide - Tungsten Carbide - Cobalt Hard Alloys 
a’ neal ae 


PERIODICAL: Fizika metallov leas ovedentya: 1960, Vol.10, No.5, 
pp .698-709 


TEXT: Alloys containing 4, 6, 9, 15, 20 and 25% cobalt and a 
titanium carbide - tungsten carbide ratio of 1:1 were prepared in 
three series with average grain sizes of 0.9, 2.6 and 5.6 microns. j 
The bending strength was determined on a P-5 (R-5) machine (Ref .1) 
at 20, 200, 500, 800 and 1000°C. The impact strength and the 
Vickers hardness were also determined. Microstructures of the 
samples were examined. Fig.l shows the relation between the 
bending strength and cobalt content at various temperatures. 
Differences were found from the results obtained on tungsten 
carbide - cobalt alloys (Ref.5). Increasing cobalt content up to 
15% in TiC -WC-Co alloys had no effect on the strength at 
temperatures from 20 to 500°C. The cobalt content - bending 
strength curves passed through a maximum at a cobalt content greater 
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than 15% at 20 to 500°C, and at approximately 15% at 800 and 
1000°C. The alloys with a grain size of 5,6 microns, however, 
showed practically constant strength with increase in cobalt content 
at 800 and 1000°C; similar curves were obtained for the impact 
strength - cobalt content relationship. The fact that an increase 
in cobalt content up to 15% had no effect on the bending strength 
and impact strength in the region 20 to 500°C was explained by the 
poor wetting properties of cobalt on the TiC - WC grains, This 
formed a continuous network of carbide when less than 15% cobalt 
was present. Thus cracks which were nucleated could propagate, 
in the main, along the brittle carbide network (see Fig.3). With 
greater than 15% cobalt or at temperatures higher than 500°C, the 
cobalt phase retarded the development of the cracks. A linear 
relationship was found between the strength and D™ /2 where 

D is the mean grain size of the TiC -WC solid solution. The 
hardness decreased with increase in cobalt content (Fig.?), 
increase in temperature (Fig.11) and decrease in the grain size of 
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the carbide phase (Fig.10) because of an increase in plasticity. 
The difference in hardness of the samples with different grain 
sizes decreased with increase in temperature (Fig.11). There are 
11 figures, 1 table and 15 references: ll Soviet and 4 Non-Soviet. 


ASSOCIATION: Vsesoyuznyy nauchno-issledovatel'skiy institut 
tverdykh splavov (Al1-Union Scientific Research 


11-Union Scientific Rescate ————_—___— 


Institute of Hard Allo s) 


SUBMITTED: January 7, 1960 (initially) 
June 24, 1960 (after revision) 
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AUTHORS : Kreymer, G.Se» Vakhovskaya, M.R., Tumanov, V.I. and 
a 
Pavlova, ZI. 


TITLE: Main mechanical properties and structure of cermets 


PERLODICAL: Fizika metallov i metallovedeniye, v. 13, no. 6, 
. ‘ 1962, 901 - 911 


TEXT: Experiments relating chief mechanical properties to 
composition, test emperature and carbide-grain size of three- 
phase TiC-WC-Co alloys. These consist of the following phases: 

: TiC-WC solid solution, structurally free we + Co with traces of 
dissolved Ti, W and C. The effect of Co was studied over 

4-25 wt.% range with a constant TiC/WC ratio of 15/79, giving 

an average grain size of 3 } for the TiC-WC phase and 1.8 p for 
the WC phase; that of TiC was over 6-25 wt.% range with 9 wt % 

Co, giving an average grain size of 3.7 wp and 2.5 p for the 

Tic-We and WC, respectively. The effec ot carbide-grain size 

on the mechanical properties Was dudied on alloys type \ 
T15K6 ‘and T6K9 with fine, medium and coarse carbide grains in 
various combinations. -In TiC-WC-Co the breakdown of cobalt 
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becomes so significant at temperatures over 500 °c that the 
increase .in its content had little effect. The tensile strength 

of these alloys became independent of temperature (up to 500 “C) 

at TiC concentrations of 10 wt.% and’over. The fracture mechan- 

isms in WC-Co alloys were different from those in TiC-WC-Co. 

This difference affected both tensile and impact strengths. The 
latter was independent of temperature for the alloys’ 8K10 ./ 
(VK10), T50K9 and T15K6; for the first, this applied only to 

the 20-400 ~C range, above which there was a steep linear growth; 
for TiC-WC-Co alloys with a virtually continuous carbide skeleton 
the range was 20 - 1 000 °c. The hardness of three-phase 
Tic-WC-Co alloys decreased approximately linearly with increasing 
Co content. The TiC-WC phase showed greatest softening with 
increasing temperature. There are 10 figures and 2 tables. 


ASSOCIATION: Vsesoyuznyy nauchno-issledovatel'skiy institut 
tverdykh splavov (All-Union Scientific Research 
Institute for Hard Alloys) 

SUBMITTED: April 17, 1961 (initially) 
January 6, 1962 (after revision) 
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